Abstract: Three species of Rhytismataceae are described from needles of pines from China.
1
Introduction 2 Many fungi of the Rhytismataceae are associated with needle cast of pines, including species 3 of Davisomycella, Elytroderma, Lophodermella, Lophodermium, and Ploioderma. Their 4 diversity, ecology, biology, and pathogenicity are well studied in Europe, North America, and 5 the Indian subcontinent (Cannon & Minter 1986 , Darker 1932 , Minter 1981 , 1985 , 1995 , 6 Minter & Millar 1980 , Minter et al. 1978 . For China, many new taxa of Rhytismataceae on 7 needles of pines have been reported recently (He et al. 1986 , Hou & Liu 1992 , 1993 , Hou et al. 8 1996 , Lin & Tang 1988 , Lin & Ren 1992 , Lin et al. 1993 , 1995a , 1995b , Liu & Qiu 1995 . 9
Almost all species, however, are described only in Chinese with few drawings and short Latin 10 diagnoses. Therefore, in the present paper, in addition to the new species, several known 11 species are described and illustrated in detail. 12 13
Materials and methods 14
Ascomata were sectioned by hand to different thickness using razor blades. Microscopic preparations were made 
29
Ascomata 700-3000 x 220-300 µm, elliptica vel elongate elliptica, subepidermalia vel partim 30 subhypoepidermalia; paraphyses filiformes, simplices, apicibus ad 2-3 µm incrassatis; asci 50-90(-100) x 10-15 31 µm, cylindrici; ascosporae 47-80 x 1.5-3 µm, quasi filiformes, in tunica gelatinosa inclusae. 
34
Ascomata on both sides of the needles. Ascomata in surface view 700-3000 x 220-300 µm, 35 elliptical to elongate-elliptical, slightly raising above the surface of the substratum, opening 36 by a single longitudinal split extending over about 2/3 of the length of the ascomata, the entire 37 surface of the ascomata dark brown. DiCosmo et al. (1983) . 30 Ascomata on both sides of the needles. Ascomata in surface view scattered, circular, 250-400 31 µm diam., concolorous with the surface of the needles while immature, later strongly raising 32 above the needle surface and forming swellings, then rupturing the overlying host tissue and 33 centrally exposing the dark brown fungal tissue, opening first along the line of stomata, then 34 forming a cross. In median vertical section ascomata deeply immersed in the host tissue, 175-35 230 µm deep. Covering stroma up to 40-60 µm thick near the centre of the ascoma, thinner 36 towards the edges, composed of an outer layer of host tissue including one layer of epidermal 37 cells, two layers of hypodermal cells, one layer of incomplete cells of the mesophyll, and an 38 inner layer of fungal tissue, which is composed of one layer of dark brown textura globulosa 39 adjacent to the host tissue and an innermost layer of extremely thick-walled, pale brown to 40 dark brown hyphal strands. Hyphal strands 15-30 x 4-8 µm, usually with 2-4 septa, pale 41 brown to hyaline at the apex. In immature ascomata, the hyphal strands of the covering layer 42 are vertically oriented. Basal stroma absent. Subhymenium 11-14 µm thick, hyaline, 43 composed of hyaline cells of 1-2 diam. Paraphyses 90-120 x 1 µm, filiform, not branched, 44 septate, not swollen at the apex, covered by a thin gelatinous sheath. Asci ripening 45 sequentially, 80-105 x 6-9 µm, cylindrical, short-stalked, thin-walled, apex strongly rostrate, 46 slightly blue in iodine after treatment with 5 % KOH, the blue color disappearing after 15-25 47 min, without circumapical thickening, discharging spores through a small apical hole, 8-48 spored. Ascospores fasciculate, 65-95 x 1.0-1.5 µm, filiform, slightly tapering towards the 1 base, rounded at the apex, hyaline, usually with (2-)4-6 septa, rarely aseptate, with a 1-2(-3) 2 µm thick gelatinous sheath. 3
Conidiomata not seen. et al. 1983 et al. , Minter 1985 . We mounted asci in Melzer's reagent with pretreatment 19 in 5 % KOH, and the apex of ascus showed a slight blue tint that disappeared after 10-25 min. 20
In the two European specimens we checked, however, this faint amyloid color was not 21
observed. This might be due to the fact that the specimens were rather old. 22
While nomenclatural problems of N. fimbriatus have been resolved by DiCosmo et al. (1983) , 23 the systematic position of N. fimbriatus is still unclear. It was placed into the Phacidiaceae in 24 the past, but DiCosmo (1979) suggested that it is more closely related to Rhytismataceae 25 rather than the Phacidiaceae because of J-asci and ascospores covered by a gelatinous sheath 26 (comp. also Minter 1985 , 1995 , Hawksworth et al. 1995 , Kirk et al. 2001 ). More recently, the 27 analysis of partial small subunit rDNA showed that N. fimbriatus is closely related to species 28 of the Helotiales, not to the Rhytismatales. 29
The specimen of N. fimbriatus collected in China is morphologically similar to specimens 30 described in literature (DiCosmo et al. 1983 , Sherwood 1974 . Some aspects, however, are 31 slightly different. Ascospores in the specimen from China usually have 4-6 septa rather than 7 32 septa, and are slightly narrower, and conspicuous hair-like periphysoids near the opening are 33 lacking. In addition, specimens from Europe and North America are mostly observed on 34 cones (Minter 1985 , DiCosmo et al. 1984 , Sherwood 1974 cylindrical, thin-walled, J-, without circumapical thickening, discharging spores through a 6 small apical hole, 8-spored. Ascospores 18-32 x (3-)4-6(-7) µm, bifusiform or slightly 7 cylindrical-ellipsoidal, hyaline, aseptate, with a 4-8 µm thick gelatinous sheath. 8
Conidiomata not seen. 9
Zone lines not seen. 10 
12
HOST Scale bar = 1 mm. 3. Ascoma in vertical section. Scale bar = 100 µm. 4. Detail of an 38 ascoma in vertical section. Scale bar = 50 µm. 5. Paraphyses, a young ascus, mature asci 39 with ascospores, an ascus after the liberation of the ascospores, and liberated ascospores 40 with gelatinous sheaths. Scale bar = 10 µm. 41 42
Figs 6-11. Naemacyclus fimbriatus on Pinus taiwanensis. 6. Needles bearing ascomata. 43
Scale bar = 1 cm. 7. Ascomata as seen under a dissecting microscope. Scale bar = 500 µm. 44 8. Young ascoma in vertical section. Scale bar = 50 µm. 9. Ascoma in vertical section. 45
Scale bar = 50 µm. 10. Detail of the inner part of the covering stroma. Scale bar = 10 µm. 46 11. Paraphyses, a young ascus, mature asci with ascospores, an ascus after the liberation of 47 the ascospores, and liberated ascospores with a gelatinous sheath. Scale bar = 10 µm.
49
Figs 12-17. Ploioderma pini-armandii on Pinus armandii. 12. Needles bearing ascomata. 1 Scale bar = 1 cm. 13. Ascomata and conidiomata as seen under a dissecting microscope. 2 Scale bar = 1 mm. 14. Ascoma in vertical section. Scale bar = 500 µm. 15. Conidioma in 3 vertical section. Scale bar = 500 µm. 16. Detail of an ascoma in vertical section. Scale bar = 4 100 µm. 17. Young asci, mature asci with ascospores, two asci after liberation of ascospores, 5 paraphyses, and liberated ascospores with thin gelatinous sheaths. Scale bar = 20 µm. 6 7
Figs 18-22. Soleella pinicola on Pinus armandii. 18. Needles bearing ascomata. Scale bar = 8 1 cm. 19. Ascomata and conidiomata as seen under a dissecting microscope. Scale bar = 9 500 µm. 20. Ascoma in vertical section. Scale bar = 50 µm. 21. Detail of an ascoma in 10 vertical section. Scale bar = 50 µm. 22. Young ascus, mature asci with ascospores, an ascus 11 after liberation of ascospores, paraphyses, and liberated ascospores with a thin gelatinous 12
sheath. Scale bar = 20 µm. 13
